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Abstract 

PROBLEM TO BE SOLVED: To lessen the dispersion of thresholds by arranging the distribution in 
depth wise direction of the concentration of the impurities of the substrate in the channel region of an 
insulated gate type of field effect transistor, so that the concentration in the vicinity of the surface of the 
board may be lower than that at the bottom of the depletion layer being made directly below an 
inversion layer, in a semiconductor storage device. 

SOLUTION: After formation of an element isolating film 5 on a semiconductor substrate 4, a 
semiconductor substrate 4 is provided with a high impurity concentration layer 31 by ion implantation. 
Next, a semiconductor layer 32 where impurities are not mixed by vapor growth method is epitaxially 
grown selectively only on the surface where the semiconductor is exposed. At this time, the distribution 
in depth direction of the concentration of the impurities of the substrate in the channel region of the 
semiconductor substrate 4 is arranged such that the concentration in the vicinity of the surface of the 
substrate is lower than that at the bottom of the semiconductor layer 32 being the depletion layer made 
directly below a high impurity concentration layer 31 serving as an inversion layer. As a result the 
dispersion in the threshold can be made small. 

Data supplied from the esp@cenet database - 12 



JP1 1040764 
1999-02-12 
TAKEUCHI KIYOSHI 
NEC CORP 

r* 1 JP11040764 
: JP1 99701 90336 19970716 

H01L27/108 ; H01L21/8242 ; H01L29/78 




.7abstract?CY=ep&LG=en&PNP=JP11040764&PN=JP11040764&CURDRAW=0&DB= 



(19)0*B#fF/r (J P) (12) Q ffi ^ ^ ( A ) (ll)WHPfl«&H*i» 

1-40764 

(43) B ¥j£l 1 ^ (1999) 2 £12 3 



(51)IntCl.* 
H0 1L 27/108 
21/8242 
29/78 



F I 

H01L 27/10 
29/78 



6 7 1 Z 
6 2 1 Z 
3 0 1H 



SSEifWc W^^Scll OL (^n M) 



(21)tUHS# 


$«B¥9- 190336 


(71)ffiaA 


000004237 










<22)fflHB 


¥(1997) 7^160 




JKKSRiK^STB 7 # 1 # 
























5££*fcl*r 






(74)ft8A 


#a± aspt/h m 



(54) [$8W©£#;] ¥#Mft8«XrJME-<Z>«a&frS£ 



(57) imm 



Wl 



j 1 



z 



.J 2 



1 

[ »#* 1 1 ®mm* tmm^—h h 9 >- 

t** * <h J: (9 ie«i? A-asflfcS $ ti 3 ¥»flsfB«3S«"C 

3 ] «rBtt»y— ha«#s** h 7 9 
[at** 4 ] mmmm?- h?^^ 

-ram** 1 ~ 3 ^-rtiMzKiR(o^m»K»mm. 
ft »c if *n s * 6 tt»H* zm-t % c t t -r z> m # 

S WBIrt fffi^ttSrt 5 w t S:#ai: l 

v-y 3>tJt^TL#V^fflS:jE^ip](citJp$ii:Stt*BB 
•« SrflST S - *:«» b "T 3 



(2) 1 -4 0 7 6 4 

>>y a^t^r u#v^S:A*rift^itJnis*sffc*§8 
cttasc. 

[»** i o ] it *js i - 9 ^-r tiMzmwt<D¥m& 
1 1 ] tff#*s i-9 \,^-rtifr{z.<Bm<D¥m& 

E«3S«o«it^«fe"T? o r . 
[000 1 ] 

^ ^Sil^ftCHU »l-*»»i:LTMISFET 

(M etal Insulator Semicond 
uctor Field Effect Transi 
s t o r ) Ufc^*flcl5«36«RU5-t©j!ijg*-fe 

[0 0 0 2] 

^ey (KTx dram -r^t^ • ^^ey) 

v^fcft. ^Wft^^ey 4: LTJ£< ^v>^fL^ 0 
^ [0 0 0 3] ilO tt«*o^»frSB«3SK^--M<75|Hl 
S§[H"Cfo5o ^WDRAMfiMI SFETll^yf 
^iMfit^fefigS, 1»1 T 1 CM^DRAMfSlS-fe' 

[0 0 0 4] CCDDR AMlEttir/Ufi, ir/U • h^V^ 
1 0 1 i: =^r>tl 0 2 4riS|S?iJ(c»ittS^ h 
1 0 1 (O^^^^-^ 10 2 ^^tt/cCV^iJ 

^^ioi coy- MS^y- k»i o 4ic»)BESix 
40 [0005] !at8-fe/wt*raia^3ia«i*fpi(c*», j^^^j 

ir/K-^ig;^ V- K»10 4 tt«*|pJ^afc-P«»cola 

[0 00 6] a >x 102 c^Mi3E VCAP 3&S&!JM»E 
(#ii(±*8R*JBE<oi/2) J: **vj^-e l t 0 cof» 
«^l2lSi-3 0 Nm/EVPLtStemiEVSUB fiffl 

[0 0 0 7] 

[»WdS**LJ: 5 if S»H1 t^tx DRAMSrl 
50 m\ZW){E£ltZ)tclsb\a3:^ t/Klffl^^MISFETl 



(3) 

3 

[0 0 0 8] 1 

^«ffiaspM«n?#5 J: 5 tc. L*vMEVTHtefcSJ:l8ffi 

0 2(ciRBJES:»#atrKS, tcfrtdfrV— KJMlJEVwl 

JEVCAP "SrSSftbtb&V^d^fc-e&S (VCAP =VWL-V 
TH4:Jfco*:4:#> MISFET101 te^agil 4: ft 

[0 0 0 9] DRAM<D&LltiMk<D3&m\Zf£),\ MISF 

-frfe^* — Kj|ft«JBEVWLfiiST*i±"?SS:#"r, 
U#V^ffiVTH^±Pfiffl[(4/hS< ft5o — *\ b^WltV 

dr AMteiHibft^jg^-To 

[0 0 10] £k±<DZ.bfrb. J:9*a«4DRAMfe 
I^t^fc^}-, MI SFET^^tttf^ot, #t~b 
# v^VTHtf fc/h* < C 4: as&K 4: ft5 Q b 

C^t'Si*C#5 0 bd>U ^rtt^ic, h7^7^ 

So 

[0011] fMBftM I S FETOft^ 

*fi*^«C(i. *H4:ft*A s 0. 1 n mCQMI S F ET5rffi 

£/~tf-e£>5 0 C10fc.it>fi*©M I S F ETftOffift 
jRtt, 3 2 0fiT'feo/;^ 2 8 Ofi-efcofcfJ W# 

VTHtffeo#«\ 7^ oir^<Z)Bfe»S:+5>fTo'Cfc Strife 
<Ctl^tf, MI SFETO»fflfb{;i4: fc&oT*: 

[0 0 12] ±IE^3ffiW*5>*^J:5U#v^fflVTHtfC> 

/I'* h7>^^^*3V^SS!j-CfcS. DRAMt/l- 

l:?D¥9it (inxiijffift*/h^8s*-c) »W{b"fS 
M^fcSo ^{&#o;Tc^Kb#v^VTH£tt 



^P^Fl 1 -4 0 7 6 4 
[0 0 13] rtLb 2 ^tc^-r^cl 4:&2KJ; 

TDRAM^^feU^T^iffi*T^»<Z>1E^S!C'fe■/^Pfl-eLtV^ 

vHl<^¥i&A>?>0)1"tbS:D* L#iMi£0>SI5PffiSS: A v 
TH4:bfc4:#. 1 flco b 7 v^^tco^t Ltv^fiV 
THdSfffSttH^AStt^Sr+^iSfeStCttlttJaA VTH< 

[0 0 14] L7^U Wttf2 5 6MfiOb7^^ 
-t-^TiSff^ttH^ASft^Sr+^KfeSI-W:, *hA 

[0015] X, : £>«£>B£flfj&54*|BHB 5 9- 1 5 2 6 

6 0 %<km., t&mm 62-213273 #mbs 

62-224066 4#§HBg 63-239861 

^nRxi^mw-i - 1 e o o 4 

[0 0 l 6] b*lMfitffco# 
[0 0 17] 

fc**WWU § 1ST- 4 b 7 y 

x * t (r J: 9 ia«-fe^ds»figSttS^*ft:|B«3S«T*S> 

«E*^Sl4>*^, StRSffifcSsv^ RteJiSCTtcjgfig; 
*nsS£JioTSS^*5V^r J: 9 t>fi< ft* J: 5«/fi b 
fcr <t£#t£S:4:1-£o 
[0 0 18] *3SWICJ:Sflb<0*Mtt. ^SffMEttSSK 

I20lg^>4< 4:fc iia#raJ:5«j«Lfcc:4:«: 
[0 0 19] **WI-i:ixtf, a4E5F*B*«*o«S* 

let *k L#^ffiiie>o#svh£ <-rsz t^-e#s« 

[0 0 2 0] *Rm\z£Zi&<Dft9l\z.£titi. 

S^it^m2(DXS^'>ft< lIHfT5 ^4:i^J: 9. 
b # V^tf ibo# £/h £ < w 4: 2ST~# £ Q 
[0 0 2 1 ] 



5 

•f5o HI 4- l 6Ji¥»#gffitf>8t£i 
[0 0 2 2] 114-1 6{CioV>r. W^lPlttJaiS, 

X, ECK±(i^»*^-, ev 

[0 0 2 3] # = ^yKtlj:, «^jE7L^#«E"C&S 
[0 0 2 4 J,y-hOflJE^R;C"C^Wffrt©Sffi:iSft 

[0 0 2 5] pmmU (nft^MI SFETCS 

[0 0 2 6] S&fcl, ^VKSrfttfT, EC^SffiSffi 
<0«T-d s «*-f"So C*iS:S*g4:*U 3e®^®T-<^/I 
[0 0 2 7] —RRmtmZZbs ^-MtJESrSfefc: 

[0028] t£*3 % &mm<Dm£&#if;\z.n<, ^m± 

mZ&ft^bfrteLX^Zo WDEP te&E* 

[0 0 2 9] ¥S ttH 1 5 K^-f «fc ^ R(ES#fc::l3# 

©»3BEB8* (ECdSE Flcifi^K CotitfltHSMi: 

[0 0 3 0] mWL<om^^t :5t©E F • EVf^lfi 
l6iS«0*B-COEC • EFM(Z)«teS£i:aSfi?L<* 

[0 0 3 1 ] jfe*5 % WDEP iiy-^i:Stet 0>R|0)«JE 
[0 0 3 2] ftl^ *«W<o»»i:*S«:S;«E«i:ov^ 

[0 0 3 3] Bl 1 3 fi-fe/U • b 7 ls*J7s $ (M I S F E 

t) (om^m^Tfki- wrmmx~&z>o Hr/w b^^* 

b l b s V- b«ttR2 y-x . 



(4) 4#BB¥ 1 1-40764 

6 

>-4e2:«S:JS 3 <h . 2SI3 2 fc, SKI 3 14:. 

tea 3 i , y — * • k w vffitfeJi 3 . 3 2bt* 

[0 0 3 4] IP*> N SKi 3 1ttt, 

@i3M^-c^M)liilK-fcot, mm<Dy — 

[0 0 3 5] WDEP fiMiELfcJ: 5 icXtR 5 <D«ffij&>?> 
^13 2£DiSgp^-C^^$rSL'CV>5 0 
[0 0 3 6] a»«j*5J:V*»«J*W^J:9. JtlSL£ 

JtLfc. 
[0 0 3 7] 

A v/*.,— Q / 7C -3/8 ./ Neff 

[0 0 3 8] 
[K2I 

0 

coxfc^-hmmm&m (m&M&$>it*>) . wdep « 

MI S FET^RteLltfc^^KteJBTO^JloSE 
«L NSUS (x) (i^--r^yuffl«Jc*3*tSS*E^#Ete» 

[0 0 3 9] ««»«*sw$*fii«c-^»&Sr 

NEFF = NSUB 

saaeds^^vMsifit-r. neef i±L€:v^tf&o£t;: 

SW^o NEEF f4btv^ttfibo#<Djg«l"rrfc!9, - 

1. »2{^*5{tSWDEP (i, 4^ftlC0KT^2=a:S:5afi:-r 
SCifcKJ;*) Strata, 

[0 0 4 0] 

[*3] 

ECx) N SUB (x)dx 

[0 04 1] 
[»4] 

^S-Vbs^ f E(x)dx 



7 

[0 0 4 2] fc6»/h«*rt(7>5Fj|C*05p*9*S:n (n 

»*feg r ^U#V^ffl^0?«W±/hS<*9. x=WDEP 
[0 0 4 4] Rl, »2ttC*t&iOa*«:«*WlC*r 

fc<o-efca 0 *i* *2 jttfc^«ft»««:«b-r 

[0 0 4 5] C^cfc^^^feM^^^M^ 
[00 4 6] 2M&9la>;*:«f*. M£ UlMM I S F E T# 

ETSttlt fi^■v-^/^a!I*<o^^]SJi:+4^i«v^VTHOtt 
[0 0 4 7] fif + ^Mtlt V— ^^KW^** 

[ 0 0 4 8 ] M I S F E TO*fi*ffi{C(S5F*E«»ffJi 

iii<{£f::;ft,5C £fcj; 9 y— ;* • KK^^o^I 

[0 0 4 9] A:*rL¥^*S*Bai«SrTlffc^«'-ef4 
M«»"C#5i: VTH«fesa«S5<f5^HdS*> 
[0 0 5 0] VTH(STSrBSC»lo*"iSfett, HtrSfiLfcJ: 

Srfc* 9*iiDSi3:ftV^^e>. VTHtf e>o# S:#J 
VTHS:graoffiS-CiS«>C>*L5 0 
[00 5 1] VTHffiT&WC*2 0>*ifefi % 



(S) ^ffl^Pl 1 -4 0 7 6 4 

S 

»^|gv^iS»««»(ciK*S5 J: 5 left 0, Sffi^*^» 
[0 0 5 2] *ISW03ai»S:Sa4:i-5fc^ g| 

1 OCD^^O^^fSlg^gCD-^JCOibf^ECOVNT^CD 

[0 0 5 3] :ODRAMt;Ht liiDnyrytl 
JO 0 2 k I M<OM I S F E T (ir/U • 1 0 

l£j&»e>*0> = v^vf-^SJBEVCAP Oii5{g;£: l £ o 

i c *ns * * c t -ett n & ia«-r 5 0 

[0054]MISFET£ LTii n ^^/^'Mi!i- : ?*£• 
JEO^tefi-tr/u - h7>"^^10ljiinft^Hi 

[0 0 5 5] M^f^^ii, M*«JEVBLS:gf 

;&z>tt («sjx.(f, »#5itp««^ofte>ov, i#& 

2. 5V) £U !7— KiRWBEVWLSriBflffi (#]x.J3 

3. 5V) tLTMI SFETSr^IS-frSii-eff 

WL?:fi5H4tLtMI SFET1 0 3 >- 

^VlM 0 2^^&Lfcm^a^J£UTj@r £VBL<D 

30 2JD£*U JS*i: LT3 Vr>f 1 0 2 JcfiBt^WSixfc 

[0 0 5 6] m 1 0OlHlB<0||R^«3gi: U4Mfy 

^ [0 0 5 71 011 t^^Tfi, ^Vr>f 1 0 2i*^ 
tlSl 2 A, SJM&iftlRl 3 A. :7"W- Mgi 4 A 

3B. i^^WMSMtC^o-C, SSiCSS 
[0 0 5 8] ft^o. Ull, 12 l£*5^T. 1 f^y— h 

5^ 3f^S«fe^, 14 1*7*1— bmm. 2ifitryMft 



ffiRffi. 2 2tt**»«lE»S:«i-a 

[0 0 5 9] ^ftlOi^*e&ott, -twfcffl^&ix 
5MI SFETttBl 3i^^:-rS*:«^^^r-r^ 0 
W^'fgtteCcDM I SFET«CfcoT, **L#JR 

-j-5is«"fe/KDisigttiai lfcaisaiai 2KRe>i\ 

SF ET COmm±<DWmX, 

[0060] fe*> x riehc ^i^th i i xtwa i2tn 

Bfe-r^o X, 3 lttKGJl. 3 2f4S21, WDEP fig 
«4<z>*Bj&>e>£S:Jl3 2 0*g»*-e<DE(Bt"C*)5o 

[0061] &T<Dfzmc&mkt£Z>mm^^ 
m^t>^tx 

[0 0 6 2] 

Vth = S^s + Vfb -f- ECO) /Cox 

6 0 S3, 4, 5i5, VTHttSfi- V-^P^MT^ 
VBS<7?Hftt?fe5 0 VBStEIl 0«d*5Jt-5VSUBi:(i— 
)Rtr|5J — DRAMl^CIt -fc/U- hyy 
v***<Z>2o£>y— * • KW^te1RJl3<OSteM:^*> 

^^^f^oismfi (vlo) frbmm>& (vhd ircora-c 

SMt"*-* (a#l±VL0S:^ctfl|flri:^||^-5^4:^— Jft 

[0 0 6 3] ±fE2 0(7>fet5cg(D5^V^-rn^y — ^7? 

u-cvcap ^i^m{i(c^muoofo5^#, vcap was 
y— *t?s>5„ 

[0 0 6 4] r^^tss • y-^f H vwr^vBsiiv 
sub - vcap legs Li \ ^(D^oicy—^com&^m^ 

li«»-*-So VTHas*fcffi< ftsoii, y— ^ . KW 

Vtfc«Jl3©ii5^S^cz«flr(0^1» (r<Z><t #VBS=V 
SUB ) *Wtt*"C«:CtOtt«**3»«|Bi:l* 

-So 

[0 0 6 5] ft S3, DRAM(7)t;V- h ^ > ^ 

v^r«, ®imm^<D iv) ostsmrnvsu 

B ^MDf6C^^<, VSUB LTttJJf^TVW T 

vbs-vsub -vhi) a*rtifBtti;i»*ns*i3o tt 
ft* Ji© L # v MK tt±BXI|i:Rtt lefe v ^ft « S n S co 

[0 0 6 6] Blli, **W(CJ:S»l<D||lfi»lfiSria 



(6) %fffl¥~l 1 -4 0 7 6 4 

10 

vv-c^smsu if*, *&m^£z^ mi 3o-^®ih 
1 (D^mxTfk-r-m^m^^ j 2 td£ 9 . 

HBIffSi:^— KottKiSRl— t LT\ SrHG>L#vMtt 

[0067] r co^ mm j 1 ct 5 ^Mciot 

fc, j^SoL#v^&#5C4:as-e#5o --tWlfi 
SflM*ffilc:teV*-CKteJl3 i£«j«Lfcfc*co?--r*/u 
TC0^SJi3 2*I (VBS=VSUB ^Ltt3, 4 <fc «9 * 

*J 2£T[hJ9. ^v^^-Cf^^fcH^ J 1«1J 2 

[o o 6 8] mmj&mx~<D»m&m^m. L#vMEtf 

C>o#(i:W[jift J 2(05>*0»^«t 5 fc«^5o Ld- 

l. kwi <om&ft<D&^&&x(Di&&&i%^itit>* 

L#vMfii«fe§& J 2 0»^tHClcSH:^**LSo ^^>t- 

20 ^a*tt«fi*6 J 2 0»^«t ?> t>8fciS$ix5o 

[0 0 6 9] r<D£ 5J-S*ttHfitc:*5tt5Kffi*acoS 

2Sik&1t-r* L#Wt£^t:£i£i\ L#vMB:tfe>o# 
[0 0 7 0] H!2{1 N «P^ia5l2©»ia 
V^TlilJ 3 *#WMJ;5. Hi 3 £>— 

[0071] 3tmm&x<D9t8e&i&^m^ l#v^« 
WM6j 2(7?#'&tra«5^aix:&nso 

[0 0 7 2] L^L*E5ptt»»KS:T«ffcie*i: L 
L#v^ligfaoffl[J: f9 tT^o-Ct* 5o ^c/)^ 
40 y-hWtt^^SrsejE-rS-fc-eLSv^Sri* 
a«>, B^aoL#v^fflS:»5J:5«-i-5o -tbtt»5{c*s 
v^rvFBS:3E^bS1i■sci:tc♦aS•^■5o VFB*i«*a, n 

3&»6*8K*:S«(Dtt*H«Sr«L5lv^t>o. p^-v^ 
/I'M I S F E T^tt-t*t^^»*»«<0**J1|f«Srini|t 

L/cffiirft^o 

[0073] i±i§Lmm*m*<Dttm^<>\,^xm^<M'< 

tbtlX&V, -t03B*t±flf9xtf, S. M. Sze^ " 
Physics of Semiconductor 
50 Devices, 2nd edition 1981 



11 

John Wiley and sons, Ne 
w Yo r kfU0>2 5 OKUHettSftTl^. 
[0 0 7 4] iS:nft^S(7)DRAMt/I/- h 7 >- 

-tTN ISO. 5 VL#v^4ttS:iR*5ii:^-5riig-e*) 
[0 0 7 5] ^-hWWtciJESCT^ttfti^SrWISEi-tt 

[0076] lt^u ^-t^^m^+^wi^j-f-^fc 

«BoSS:JiiHwi<7>j6Hrtlc*3V^. 

[0077] rco<t5^. *myo»&&£tmwei&< , 

[0 0 7 8] EI3«, flBl0HJ6Jgl»^Sfe^5feA^*D 

[0 0 7 9] h7>^^^OSSSb*dSif*P 

3 DRAMt/w h9Vv?^^^*3V^Tt±l!if^NP^ 

i^/v-VHIfc«£3&fc5£i-*4:, M±X* I VBS | = | 
vsub -vhi | cogffij£/wr;*^>Dn£*x5 (vsub 

<0) o 

[0 0 8 0] S«S»*as*#<*5 4:* :o^TOL 
#lMttVTH!&S»5*5. VCAP tefc7M^VBL=VTH£-C 

(Cte, HI 3 (Oct 5 3 P««»«*r*ffid*&aiSW2 0 

[0081] ::t-w2 tn, rtftttftSte^MT^ds 

ft*i:iofci:S«)2SB3 2©ie"e*oT, W2>W 



(T) M¥l 1 -4 0 7 6 4 

12 

i:i5as»*©R£*s«:, » i <omtsmmt mmx* 

[0 0 8 2] H 3 t ra«O^F«»5)-*«:SB 2 OHJg^fig 

[0 0 8 3] f/^^fflftM ^S®^ P)f J W 2 
10 &oT. W2>W1T'$)^ **©^®»ffi««^e>l» 
[0 0 8 4] **W^J:SlK5«)||JfiO*fflrt:, Sg2<£> 
[0 0 8 5] S4R5p«»»«(7>«gS*l6]^* 

[0 0 8 6] *^&{^J;oTii, SKiS^^ftj^T 
5. 

[0 0 8 7] &fC, -fX-K^fcm 1 7^ Jg 5 

[0 0 8 8] -T*t>*>. ^F*E«J»ffidSKS*®"CvhS 
<. x = 0j&>ibd*-C 

liN (x) =Nh x>dt'N (x) = N2"CfcSP»& 

[0 0 8 9] B|5tC, IS4tf>5M&5HE5eL-C. 2 — 5 

ic J: «9 «-» Lfc b # v He® JE 4 H^K^igS t o bb« * 
^■To fc*:U Ni^N2^^u »awsXflrrs 

^nS^y v-y 3>Onft^ih7^^^^ 

[0090] N 1 = 1 X 1 0 16 cm" 2 , VmkWkW- 
(tox) te6nm£U N 2 iCOV >T 1 X 1 0 17 c m 
~ 2 , lX10 18 cm~ 2 t lXl0 19 cm' 2 ©3O©I§ 

[0 0 9 1] [5]g]*O3^:c0||ft||p 2-P4fi, &H>^ 
fcJH(c:N2ds±1E««<o»-&t*H6'rSo fc^NltN 

5^ [0 0 9 2] WPl(j:d = 0 ("Tftt>*>N (x) =N 



(8) 

13 

[0 0 9 3] &^Hgd±*SL i-4to^Kjtfti:^3£^-ett 

[0 0 9 4] /c/c LWDEP < d i Jfcofc^p^-eHSbSffi 
SSli-^ (NEFF =N 1 ) ft«U*7k¥*B:» ^ 

m^m<Dmm^mm^(ox\ <t uanw* ixi o 16 cm 

[0 0 9 5] 0 5S:#fiSL-C\ ^ 1 ©HJfi^flStCt 5S» 

jinc^-cd i x i o 18 c m- 2 o-^s«ssi-^v^ 

[0 0 9 6] -«S«at*$)^j5^, HS»*K»ffif* 
S^aSSIlX10 18 cra" 2 |C§ll\ ^ft£[5]C ^ 

[0097] -^ftt^ WTLtt&BiDVtm&Mm.'ttiti: 

&V \ B t±f£i>* b 3 ##>CD EfeU P 4 IWittS w £ 
35* N2 = lX10 19 cm" 2 tU d £SiS 
Sttitf^ffitfcSC £ asm 5 d^R^fttiS. 
[0 0 9 8] H5 3&^d(OAfrttftffl[ttKSa^Btixft 

b N d=l 8nm^Mt*fcS^^^ft^^t l 5 o N2 
iJSlXl 0 19 c m- 2 \zmb-r 1 X 1 0 18 cm" 2 J;W§ 30 
vMiTCfcfttf. R«lut#^tt^L<, ^asMS 

[0 0 9 9] ^<D£ote&tt^M\Z£Vm^£frZ>&B 
ftH /SBtt«i»J:«9TI-ffi«-t-S) t^o^bXWtik 

[oioo] isassas^fiv^i^p), L&v^tf 40 

[0101] H6£:#JgL"C\ S2^HWlCJ:5a 
Jf^t^-f^o ^Sft-Cl^SHttiRP 2-P 4 tttiBP 

[0 10 2] ::t + N2 = lxi0 18 cm" 2 fflf 
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at«:t^t#5, cftfc<fc0*&£ffi»Si*{£T 

[0103] -tr-c^-hma^wssr-r-c^a^fc* 

[0 10 4] ::td^M4I^ tt*BB»o*ft 
[0 10 5] Miil ttf^Mtto. svttn 

tf, d = 2 5nmtftlWl>:^t H 6 

J: otmVr^m^^ 9 3m£ft£,£Ctf>J; 5 ft«fl8tt. 

KS^ttttSMt? s -rti if ^ b £ m c-c s> s <b . 

[0 10 6] Jfe*3 % fM^^ffit-Ol^T^. *££W 

[0 10 7] BI7Sr#KUT. » 5 ^JK^ffild J; 5» 
Jf^t^-f-^o ^£ftTl>S3£fti§&P 2~P 4 fcWtfftP 

[0 10 8] CC-CKtR?F««li«*S:-«(-(g:TS-fr5 
lft»±<7>^B^I8Sr*gi-r6Ci:36S-e#S 0 -ft 

liITU L#l^ffi«?jo§ttai*.P»ft5AS, HOW? ML 
[0 10 9] -t^t-y- hlg^S^tti^^fc* 

fr\c£*)mi£-rz>zkx\ ^cc^ttttsrjta-rs. 

T% ^B^b^C-^^fr^Sjfi^, ^- h#1sHD3EJE 
5 tt*BIUScosE^«r*tj£ LTV^ 0 r c: -e,& B M *5 

[0U0]«^1 tt*i»O^$:0. 5V£-Tft 
(1 SffiSS^ l x i o 17 cm~ 2 fct^tf J:v^itt\ 

[0111] u±x&^tz£ottmmft^\±, 

[0 1 1 2] H30«t 5*»*S:j83B"f-5fci6(ctt. ft 
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[0 113] iSS^feo?F>ei»5)'**J: «9?fS?tc*J^ir* 

[Oil 4]-.— ;*u ^e^V^W&S&W^^S 70 
*«:J:5i*«J:#J«lFriB-e*)5 0 i"*t>%, ftft£ft£ 

[01151 >f ^>ffiAftSrfflv^fc#^ ill 1 — 3 

£fii;i^«**»AL ^o±tc 

[0 116] EI8^3ifcr^^i/ir^fi8*S:?iJfflUrB13 

[0 117] ^»tf>«ttfl^/£fi (CVD) & 

[0 118] BMttcisy- h»MK21g&, 

v—hmmim^ y-* • Kwys:»i3Mi:i 

*©MI SFETi:H1ilfc:L-C?TV\ HI 8 (C) (D^^- 
[0 119] xt°^^^^l3 2 iX4E4 tOBB"C(* 

[0120] ^^^^^^/ufiKfttt*^!* 

[0121] £-f-f ^QiAfcj; «5Sfi4± 

ttffc^JSft (CVD) feiciD, **Mfc«:»ALfcv^ 

[0122] «v>r, 5 mtiz so 



#P¥l 1 -4 0 7 6 4 

16 

iS^-M&«K2«*, y-htsiw, y-* • 

■CfTV\ B9 (C) 0»T-«JtS:»5 0 

[0 12 3] K±T-tt0 3^5>**:lia.i-5*feS:3£-< 
jfcj&s. ft^fC^^^&Al^l^-C, ^A'^Sft 
5ffiASra*EI, KR*fi l 5wi:lcJ:0Hl. 2<D5M&«: 

[0 12 4] S^K»£8B#3 1 Ht^SAt 

[0 12 51 tftfet, 08, 9JC*5JtS^fcT^dr^-V 

[0 1 2 6] J£JLLfc*5^-C. -fe/V • h 7^i/*?&s</ls 
fc. «BO¥»#Ji<Off£;& s Ell. 2fc*3f*5Wl 
[0 12 7] 

7^^^t *3 (t 5 mwL^nmmm<om 

[0 12 8] *?8M^J:Sflllo*W(cJ:tLtf. *»flc|E 

[Ell] **W«cJ:SJBioj|16««*rRM-rSfc«)(0 
[B2] *^P^tcJ:^^2 0||JS^fig^RPJ-rs/c^o 
[B3] *l(0j|*«lft^SblcBfcAS:a*.fc*3Oj| 

[04] »«o»a»*tfi3&ufc^tt»»«*tais# 
[0 6] iiasfiaa^u^v^ajEowttig^feSo 



(10) 



1 1-40764 
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[B8] *V**i'**&*t:mm\*X*Mitoftti;&ft 
J^-T 5 it £> <D XS 7 a — «r^-f D R AMCD^f M E "Cfc 

So 

[B9] ^t: 0 ^^V-Y/uj*S^J^UT^F^5>*^f^ 
[El 0] ?¥3K<7>^fria«3$BODRAM©— ^JCOIhI 
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[Hi 4] ¥mft&fonm£k^*/^h<nm&$:^~t 
[El 5] ^WfliafilE^SSi^^/u^iroHasr^-f- 

[Ei 6] ^mi^mm<om^t^^t<Dmm^-t 

1 V 



[Ell] ir/u • hyis^x* (MI S F E T) £>g* JO 2 M 



[E 1 2 ] ±/U • h 7 9 (M I S F E T) 

[013] ir/U • h7>"^^ (MI S FET) <Dm& 
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